Optimization of interstrand hydrophobic packing interactions within unnatural DNA base pairs.
As part of an effort to expand the genetic alphabet, we have evaluated a large number of predominantly hydrophobic unnatural base pairs. We now report the synthesis and stability of unnatural base pairs formed between simple phenyl rings modified at different positions with methyl groups. Surprisingly, several of the unnatural base pairs are virtually as stable as a natural base pair in the same sequence context. The results show that neither hydrogen-bonding nor large aromatic surface area are required for base pair stability within duplex DNA and that interstrand interactions between small aromatic rings may be optimized for both stability and selectivity. These smaller nucleobases are not expected to induce the distortions in duplex DNA or at the primer terminus that seem to limit replication of larger unnatural base pairs, and they therefore represent a promising approach to the expansion of the genetic alphabet.